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Prospects and Policy Implications
Ging Wong, Harold Henson, and Arun Roy
Human Resources Development Canada
The problem of long-term unemployment—jobless but seeking
work for 12 months or more—was persistent throughout the 1980s and
1990s in all 30 member countries of the Organisation for Economic
Co-operation and Development (OECD).  However, the extent of the
problem differed greatly among countries.  In Canada, Norway, Swe-
den, and the United States, the proportion of unemployed who were
long-term unemployed (LTU) was relatively low, ranging from 9.5 per-
cent in the United States to 17.1 percent in Sweden in 1996.  This com-
pares with 30.7 percent on average in the G7 countries, 34 percent on
average for the 30 OECD countries, and 49.3 percent for the 15 mem-
bers of the European Union (Organisation for Economic Co-operation
and Development 1998b, 1998c).  Nevertheless, these lower rates in
North America and northern Europe represent significant increases
over rates observed a decade earlier.
Targeting of reemployment services to the LTU became part of na-
tional employment policy in both the United States and Australia
during the 1990s (Organisation for Economic Co-operation and Devel-
opment 1998a).  In the United States, the Worker Profiling and Reem-
ployment Services (WPRS) system, established by 1993 legislation, re-
quired early identification and referral to services of unemployment
compensation beneficiaries who are predicted as likely to be LTU.  In
Australia, a formal early identification and intervention strategy was
devised and implemented by the Commonwealth Employment Service
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(CES) in 1994 as part of their reform policy called “Working Nation.”
In Australia, the LTU and those determined to be “at risk” are given
preferential access to case management and labor market programs de-
livered by either a public or private provider.  
To date, Canada has not developed a policy for targeting services to
the LTU.  It has not been a pressing concern, because until recently the
number of LTU has been low.  Instead, Canada has focused its labor
market reform efforts to deal with unemployment recidivism.  Rather
than large numbers of LTU, Canada has a high incidence of part-year
employment in fishing, agriculture, and tourism with consequent sea-
sonal unemployment.  Public concern about long-term unemployment
surfaced in the 1990s as the ratio of unemployment compensation bene-
ficiaries to all unemployed (the B/U ratio) fell.  The B/U ratio declined
dramatically from 0.83 in 1989 to 0.42 in 1997.  Research revealed that
about half of this drop was due to tightening of the unemployment com-
pensation system, but that the other half was due to changes in the nature
of the labor market.  In particular, B/U has dropped because the share of
unemployed Canadians who have not worked for the last 12 months has
nearly doubled, from 20.8 percent in 1989 to 38.4 percent in 1997.1
The next section of this chapter documents the rise in Canadian
long-term unemployment, and the related trends in exhaustion of un-
employment compensation entitlement.  The chapter then reports on an
empirical exercise using Canadian data that attempt early identification
of individuals who are at risk of remaining jobless for 52 weeks or
more.  Such a model, however, is useful only if linked to efficacious
employment measures.  The next section therefore reports which ser-
vices are most likely to promote reemployment for those at risk of
long-term joblessness.  For Canadian unemployment compensation re-
cipients, estimates are provided of how net benefits of interventions
vary depending upon the timing of the intervention.  A summary and
concluding remarks appear in the final section.  
THE LABOR MARKET CONTEXT
Labour Force Survey (LFS) data are used to provide descriptive
statistics about the magnitude and trends in the growth of long-term un-
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SOURCE: Statistics Canada, LFS
Figure 11.1  Proportion of Total Unemployment That Is Long-Term and
the Unemployment Rate, 1976–1998 
employment.2 The LTU increased from 3 percent of all unemployed in
1976 to 5 percent in 1981, to 7 percent in 1991, and reached a peak of
15 percent in 1994.  In recent years the LTU has declined, reaching 10
percent in 1998 (Figure 11.1). In spite of declines in recent years, the
incidence of LTU doubled between 1981 and 1998 and increased three-
fold between 1976 and 1998.  In absolute numbers, the size of the LTU
has been in the range of 125,000 to 175,000 in recent years.  In 1998,
the number of workers reported to have been in the LTU category was
126,000.
There is a strong positive correlation between the aggregate unem-
ployment rate and the incidence of long-term unemployment.  This
means that as the unemployment rate increases in a recession, the inci-
dence of long-term unemployment also increases.  It is also evident that
the incidence of long-term unemployment declines much more slowly
than the unemployment rate during subsequent recoveries.
Among age groups, long-term unemployment is substantially high-
er among older workers (55 and over) than among prime-age or young
workers.  The incidence is particularly low for youth because of their
high turnover in the labor market.3 By gender, the incidence of long-
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term unemployment is also slightly higher among males than females.
The incidence among those with only primary education is substantial-
ly higher than the average.  But contrary to expectations, long-term un-
employment is not lower among those with postsecondary education
than among individuals with high school education.  
There are some notable variations in the incidence of long-term un-
employment among provinces.  It is relatively high in Quebec and low-
er than the average in Ontario, the prairie provinces, and British Co-
lumbia.  In the Atlantic provinces it has always remained at or below
the national average.  This is because a significant part of unemploy-
ment in the Atlantic provinces is of the seasonal variety (Green and
Sargent 1995; Wesa 1995).
In summary, the aggregate data suggest that the LTU carry a large
burden of the costs of recession and that this group shares relatively lit-
tle in the benefits of recovery.  The incidence of long-term unemploy-
ment appears to be higher for older workers, males, those with primary
education, and in the province of Quebec.  
Higher levels of unemployment have budgetary implications that
operate through lower tax receipts and higher outlays of income sup-
port for the unemployed than would have been the case.  The unem-
ployment compensation payment cost of long-term unemployment can
be estimated as (Be – BI) × Ne, where Be is the average dollar amount
paid to UI exhaustees, BI is the average dollar amount paid to all UI
claimants, and Ne is the total number of UI exhaustees.  
In 1997, the cost of long-term unemployment was $1.6 billion,
which works out to 16 percent of the total benefit payments in that year.
This means that if the risk of long-term unemployment could be re-
duced by 75 percent through more active policies, a savings of $1.2 bil-
lion could be generated in the insurance account alone.  Figure 11.2
shows that the cost of long-term unemployment varies cyclically, in-
creasing in times of a recession and declining in times of a recovery.
PREDICTING LONG-TERM UNEMPLOYMENT
Our modeling approach for early identification of long-term unem-
ployment draws on the practical experience of the United States and
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SOURCE: Our own estimates of (Be – BI) × Ne based on data from the HRDC Status
Vector. 





Australia (Wandner 1997; Chapman 1993).  Worker profiling systems
in those countries rely on readily observable personal and labor market
characteristics as predictors of continuing unemployment.  In the Unit-
ed States, the factors include recall status, union hiring hall agreement,
education, job tenure, change in employment in previous industry,
change in employment in previous occupation, and local unemploy-
ment rate.  In Australia, seven key predictors are used: age, educational
attainment, aboriginal status, foreign country birthplace, disability, En-
glish speaking ability, and geographic location.
Neither the U.S. nor the Australian system exploits the fact that the
probability of exiting unemployment changes with the duration of un-
employment.4 Our models for Canada do capture this “duration depen-
dence.”  In most cases the chance of exit falls as the unemployment
spell lengthens.  Consequently, the LTU find it increasingly difficult to
find work.  In part, this may be due to a reduction in job search intensi-
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ty over time.  There is evidence in Canada that job search effort remains
at a fairly high level for the first 9 months of unemployment but de-
clines steadily thereafter, stabilizing at a much lower level after 18
months.5 Another reason for the declining likelihood of leaving unem-
ployment may be the reluctance of employers to engage someone un-
employed for an extended period.  
To try models identifying workers at risk of long-term unemploy-
ment, we use 1996 data from a relatively new longitudinal database
called the Canadian Out of Employment Panel (COEP) (Crossley and
Wong 1997).  The COEP survey collects detailed microlevel informa-
tion on the sampled individuals and their households on a regular basis. 
A sample from the 1996 COEP was selected to include UI/EI6 cov-
ered workers who had job separations between October 1995 and Sep-
tember 1996.  The sample was restricted to those who were laid off,
ended a contract, or were dismissed.  A final sample of 8,020 observa-
tions was used for regression analysis.  Table 11.1 summarizes the sta-
tistical characteristics of this sample data.  The first column reports the
proportion of the sample with various demographic, labor market, and
job search characteristics.  The second column reports the proportion in
each subgroup who experienced long-term unemployment.  
Overall, 23.3 percent of the individuals in the analytical COEP
sample became LTU.  The figures in Table 11.1 suggest several factors
which may be relevant in predicting long-term unemployment.  For ex-
ample, 28.4 percent of females were found to become LTU, as were
43.3 percent of older workers, 36.6 percent of disabled, 33.6 percent of
those without a recall date, and 39.9 percent of those dismissed from
their last job. 
We examine two different approaches for predicting long-term un-
employment.  These alternate models are referred to as the Weibull and
the probit (see the appendix for technical details).  A practical distinc-
tion between the two regards the form of the dependent variable.  For
the Weibull model, the number of weeks unemployed is the dependent
variable, while for the probit model the dependent variable is binary
having a value of 1 if long-term unemployment was experienced, and 0
otherwise.  
When comparing probit and Weibull results, it should be remem-
bered that probit coefficient signs are opposite those obtained from
Weibull formulations.  Probit coefficients represent the effect of factors
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Youth (15–24) 15.4 15.8
Prime (25–54) 75.8 22.5
Older 55+ 8.8 43.3
More than high school 45.0 21.6
Disabled 7.3 36.6
Not disabled 92.7 22.3
Disabled and old 1.1 46.6
Not disabled and old 98.9 23.0
Has child 3–5 yr. old 6.4 17.5
Canadian-born 86.8 22.6






British Columbia 11.8 20.2
Primary industry 6.9 19.6
Manufacturing industry 18.7 23.3
Construction industry 12.7 14.0
Services industry 53.3 24.9
Public administration 7.0 32.5
Knowledge occupation 7.0 18.1
Management occupation 4.6 31.5
Data occupation 7.8 28.3
Services occupation 13.2 30.2
Goods occupation 45.3 17.2
Data and service occupation 1.4 35.0
Seasonal job 29.0 15.3
Nonseasonal job 71.0 26.6
Had part-time job 13.2 20.7
Had full-time job 86.8 23.7
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Had a recall date 55.3 15.0
No recall date 44.7 33.6
Dismissed 4.6 39.9
Not dismissed from last job 95.4 22.5
Had UI/EI in previous year 47.5 18.2
No UI/EI in previous year 52.5 27.9
SOURCE: Statistics Canada (2001).
on the probability of becoming LTU, while the Weibull coefficients
represent the effect of factors on the probability of leaving unemploy-
ment.  Table 11.2 presents the results of model estimation with the in-
fluence of each factor listed as a determinant of long-term unemploy-
ment.  For the probit model, both the variable coefficient estimate and
the marginal impact of the variable on the probability of long-term un-
employment are given.  
Beyond the simple correlations suggested in Table 11.1, the model
estimates provide information about the influence of a factor control-
ling for all other measured factors.  The negative sign for males in the
probit regression indicates that, ceteris paribus, male job losers are less
likely to become LTU.  For the Weibull regression, the positive sign for
males indicates a more favorable prospect for reemployment.  The pro-
bit models also suggest that older job losers are more at risk of LTU, as
are individuals who reported a disability and those who did not have a
recall date.  Not surprisingly, educational attainment appears to have a
significant negative relationship with long-term unemployment.  Coef-
ficients on regional location are not significant, except in Atlantic
Canada.  This may be due to the fact that regional dummies are mask-
ing within-region unemployment differentials.  Taken at face value, the
regression results appear to suggest that once a person becomes unem-
ployed, there is little difference among regions in the probability of be-
coming LTU.  
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The U.S. systems for WPRS are based on models predicting UI
claimants’ exhaustion of benefit entitlement.  Table 11.3 presents re-
sults of predicting UI/EI benefit exhaustion in the Canadian context.
The same set of variables is used to predict benefit exhaustion as were
used for the probit and Weibull models given in Table 11.2.  Therefore,
this Canadian benefit exhaustion model was expected to have many
properties similar to those reported in Table 11.2.  One interesting dif-
ference is that part-time workers in general were less likely to be LTU,
but part-time status had no impact on the probability of exhausting
UI/EI.  
At this exploratory stage of system development, an important
question concerns the predictive accuracy of the estimated equations.
Predictions were computed from the above equations using estimated
parameter values.  For the probit model, predicted probabilities greater
than or equal to 0.5 were classified as likely to experience long-term
unemployment.7 For the Weibull model, the time until exit from unem-
ployment was predicted for each observation with predicted values
greater than 52 weeks classified at risk of long-term unemployment.
In our calculations, the probit prediction success rate of 55.0 per-
cent was better than the 45.5 percent observed for the Weibull.  Both
models are good improvements on the 21.3 percent point estimate of
LTU given by the sample proportions.8 For the Canadian exhaustion
model, the probit prediction success rate of 56.4 percent was much
better than the 32.6 percent success rate given by the sample propor-
tions.  These prediction reliability rates compared favorably with those
obtained for U.S. models.  Olson, Kelso, Decker, and Klepinger (see 
p. 29) reported success rates of 58.8 percent for their effort with U.S.
models.  Notably, exhaustion in U.S. models occurs at 26 weeks, while
the Canadian models must predict 52 weeks into the future. 
IMPACTS OF REEMPLOYMENT SERVICES
If a good model for predicting the probability of long-term unem-
ployment can be developed, it could be used as part of a system for ear-
ly referral to reemployment services in Canada.  To make such refer-






Table 11.2  Determinants of Long-Term Unemployment
Probit
Variable Coefficient P > |t| impact (%) Coefficient P > |t|
Demographics
Male –0.36 0.00 –10.2 0.24 0.00
Youth –0.99 0.00 –19.9 0.57 0.00
Prime –0.71 0.00 –22.5 0.41 0.00
More than high school –0.21 0.01 –5.7 0.15 0.00
Disabled 0.42 0.00 13.3 –0.29 0.00
Disabled and old –0.15 0.58 –4.0 0.06 0.70
Has child 3–5 yr. old –0.05 0.72 –1.3 0.05 0.64
Canadian-born –0.22 0.03 –6.5 0.15 0.04
Labor market
Atlantic 0.20 0.03 5.9 –0.25 0.00
Quebec 0.15 0.15 4.4 –0.16 0.03
Ontario –0.07 0.52 –1.8 0.03 0.69
Prairies –0.16 0.07 –4.2 0.07 0.29
Primary industry 0.13 0.51 3.7 –0.14 0.24
Manufacturing industry 0.04 0.80 1.2 0.08 0.45
Construction industry –0.09 0.61 –2.3 0.03 0.74
Service industry –0.14 0.33 –3.9 0.11 0.21
Knowledge occupation –0.37 0.22 –8.8 0.27 0.24











Data occupation –0.14 0.59 –3.9 0.23 0.28
Service occupation –0.04 0.87 –1.2 0.17 0.41
Goods occupation –0.39 0.15 –10.8 0.42 0.05
Weeks of work in last 52 –0.13 0.33 –12.8 0.28 0.00
Seasonal employment –0.09 0.20 –2.6 –0.01 0.77
Had part-time job –0.26 0.02 –6.7 0.32 0.00
Job search
Had recall date –0.63 0.00 –18.1 0.49 0.00
Dismissed 0.15 0.43 4.5 –0.04 0.74
Weeks of UI/EI entitlement 0.00 0.28 0.0 0.00 0.94
UI/EI in previous year –0.20 0.01 –5.6 0.21 0.00





NOTE: Estimated with COEP data, P = 1 indicates no duration dependence.  Coefficients on Weibull indicate
the percent change in the probability in leaving unemployment in a week.
8,020
–3E+06
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Table 11.3  Predicting UI/EI Benefit Exhaustion
Probit




Male –0.38 0.00 –13.1
Youth –0.61 0.00 –17.9
Prime –0.51 0.00 –18.7
More than high school –0.32 0.00 –10.8
Disabled 0.20 0.20 7.1
Disabled and old 0.17 0.60 6.2
Has child 3–-5 yr. old 0.01 0.96 0.2
Canadian-born –0.27 0.03 –9.9
Labor market
Atlantic 0.36 0.00 13.2
Quebec 0.07 0.61 2.3
Ontario 0.11 0.41 3.7
Prairies 0.03 0.82 0.9
Primary industry 0.30 0.15 11.0
Manufacturing industry 0.00 0.99 0.1
Construction industry 0.22 0.27 8.0
Service industry –0.14 0.45 –4.7
Knowledge occupation –0.63 0.05 –17.7
Management occupation –0.55 0.08 –16.3
Data occupation –0.62 0.03 –19.5
Service occupation –0.19 0.52 –6.4
Goods occupation –0.85 0.00 –27.6
Weeks of work in last 52 –0.79 0.00 –27.2
Seasonal employment 0.02 0.81 0.8
Had part-time job 0.08 0.54 3.0
Job search
Had recall date –0.39 0.00 –13.6
Dismissed 0.06 0.80 2.2
Weeks of UI/EI entitlement –0.01 0.08 0.0




NOTE: Estimated with COEP.
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services for participants from the predicted LTU group and non-LTU
group are required.  A recently completed project on benchmarking
reemployment services for the purposes of setting new baselines for the
UI/EI reforms provides some evidence of impact on UI/EI claim dura-
tions. 
Using administrative data prior to the 1996 UI/EI reform, the net
UI savings impact resulting from reemployment services was calculat-
ed by comparing the actual UI benefits draw of a claimant with his or
her expected draw in the absence of a reemployment service.  The ex-
pected values for claim duration were derived from UI actuarial tables
as the comparison group matched on several characteristics to the
reemployment service program participants. 
For this chapter, UI savings in terms of UI/EI benefit weeks payout
have been recalculated to illustrate the potential of selected reemploy-
ment services within time frames that could reduce unemployment time
and cost.  Savings are measured from the end of participation in the
reemployment service and are equal to the difference between actual
weeks collected on the claim following participation and the expected
remaining weeks estimated from the actuarial tables.9
Descriptions of the reemployment services are provided in Table
11.4. Table 11.5 reports estimates of net UI/EI weeks of benefit pay-
ments saved for selected reemployment services.  Positive values indi-
cate savings relative to the expected claim duration derived from actu-
arial tables; negative values mean that program interventions exceed
the expected duration of benefits for people without interventions.  This
shows that each intervention has a different schedule in which it could
work to generate UI savings.
The following highlights can be drawn from Table 11.5:
• For each service or program appearing in the table, the earlier
the program delivery, the greater the net savings.  An interven-
tion commencing in the first five weeks of a claim generated at
least two weeks of savings in all cases except Self-Employment
Assistance.  
• Job Creation Projects and Job Opportunities both provide wage
subsidies and are both effective in producing savings.  In the
case of Job Creation Projects, the wage subsidy is in the form of
regular UI benefits or enhanced UI benefits.  Job Opportunities
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Table 11. 4  Canadian Reemployment Services
Employment Assistance Services typically follow from a preliminary
client assessment or Service Needs Determination.  These include job search
strategies (two-day course); job-finding clubs (up to three weeks); group
employment counseling (9–15 hours); community-based employment
assistance for targeted disadvantaged clients; and diagnostic assessment from
a counselor referral.
Feepayers are enrolled in an approved training course but pay their own
tuition or course costs.  They receive their regular UI benefits for as long as
they attend the course.  At the end of the course, benefits may be paid for an
additional three weeks while the feepayer looks for work.
Direct Purchase Option is an option available to local employment of-
fices in a variety of programs for the purchase of training from public or pri-
vate institutions.
Job Entry was designed to help youth, particularly those who did not
complete secondary school or make the school-to-work transition.  It offered
a mix of classroom training and work experience.
Coordinating Groups are a component of Purchase of Training, which
provides clients with the opportunity to learn new job skills in a classroom
setting.  Training may be purchased from private or public sector trainers ei-
ther directly through government-to-government and Canada Employment
Center purchases, or indirectly through local coordinating groups.  Eligible
training must meet the needs of the local labor market and the client’s inter-
ests and aptitudes.
Job Opportunities are directed to persons who have problems joining the
labor force, the objective being to provide job opportunities leading to long-
term employment.  The program provides employers with a wage subsidy to
hire selected clients. 
Job Creation Projects provide opportunities for unemployed workers to
maintain their work skills during unemployment.  Participants receive regular
or enhanced UI benefits in place of wages.  
Self-Employment Assistance promotes self-sufficiency in the labor mar-
ket through self-employment.  Income support may be paid for a maximum
of 52 weeks while a person is starting and running a microbusiness.  Counsel-


























0–5 2.53 2.05 3.65 3.44 3.64 2.96 11.88 1.35
6–10 1.47 1.08 2.16 2.28 2.39 1.99 11.35 0.56
11–15 1.35 0.61 1.00 1.85 1.78 1.33 9.02 0.46
16–20 1.01 –0.03 0.45 1.11 1.37 1.07 9.01 0.53
21–25 0.47 –0.34 –0.27 0.34 0.62 0.69 6.22 0.33
26–30 0.71 negative –0.87 –0.36 –0.10 0.16 6.32 0.26
31–35 0.46 — negative –1.12 –0.37 0.08 5.53 0.12
36–40 –0.20 — — negative negative –0.46 5.74 0.00
41–45 –0.60 — — — — –0.73 3.19 0.00
Av. duration
(weeks)
7 33 26 22 17 14 2 UI weeksa 45
a Job Opportunities participants spent about 24 weeks in their program.  They collected UI for about 2.5 weeks and received a wage
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clients stop collecting UI and their wage subsidy derives from
other sources.  The UI savings are thus much larger for Job Op-
portunities clients. 
• Self-employment assistance (SEA) allows a participant up to 52
weeks of income support.  The average in 1995 was 45 weeks.
Given the long duration, savings from SEA are small.  The sav-
ings occurring for programs beginning in the first five weeks of
a claim reach 1.35 weeks and apply to clients with SEA pro-
grams of relatively short duration (about 25 weeks).
• The three training programs (Direct Purchase Option, Job Entry,
and Coordinating Groups) yield about the same net savings
when delivered in the first 10 weeks of UI.  Feepayers, paid by
the participant and typically of longer duration, delivers lower
but still positive savings.
SUMMARY AND CONCLUSIONS
To sum up, there is evidence that long-term unemployment is a
growing and serious labor market problem in Canada.  Having just
completed a major structural reform in UI/EI and reemployment ser-
vices (employment benefits and support measures) to address problems
associated with recurrent unemployment spells, the Canadian govern-
ment is committed to a new prevention strategy for the at-risk popula-
tions.  In this policy context, there is an interest in discovering what has
worked (and what has not) regarding worker profiling and early reem-
ployment services for the LTU.  
Our preliminary analysis indicates some modest prospects for suc-
cess in identifying the probability of long-term unemployment for the
newly unemployed.  Assuming that the existing array of reeemploy-
ment services are appropriate for the LTU, targeting of this at-risk
group could produce both labor market efficiency and equity benefits.
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Notes
We are indebted to Jeff Smith (University of Western Ontario) and Alice Nakamura
(University of Alberta) for invaluable advice on modeling issues, and to Lesle Wesa for
producing net impact estimates for employment interventions used in this study.  All er-
rors are, of course, ours.
1. See Applied Research Branch (1998, pp. 41 and 43).  Note that the number used in
the analysis is not the LTU but those not employed for a year, which includes both
unemployed and out of the labor force.  
2. The Canadian LFS is a monthly survey of the labor market activities of the sam-
pled population and is comparable with the U.S. Current Population Survey.  The
LFS data covers the entire labor market and thus provides a measure of long-term
unemployment at the aggregate labor market level.
3. See Lavoie 1996, Table I.
4. The following discussion draws heavily from Chapman and Smith (1993, pp. 7–9). 
5. This appears to be true regardless of UI eligibility (Créémieux et al. 1995a, 1995b).
6. Unemployment insurance was renamed employment insurance in 1996.
7. See Greene (1993, pp. 651-653) for further discussion of this procedure.  Note that
the results can be improved by using other cutoff values.  The use of the mean of
the dependent variable improves the results somewhat.  A grid search of possible
values can raise the 55.0 percent to over 80 percent.  However, as the issue of the
appropriate cutoff is controversial, it was decided to stay with the value of 0.5. 
8. Note that the 21.3 percent LTU is different than the 23.3 percent given in Table
11.1.  The results reported here are based on the observations used in the regres-
sion, whereas Table 11.1 is based on all observations.  The sample used in the re-
gression is different because any observation with even one undefined variable is
omitted from the analysis. 
9. See Wong and Wesa (1999) for a more complete description of the methodology, in
particular the difference strategy that was used to control for self-selection.
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Appendix
Estimating the Probability of Long-Term Unemployment
Duration models are typically used to empirically investigate the
probability or hazard of exiting unemployment at time t given that the
unemployment spell has lasted to time t (Kiefer 1988).  Following 
the formulation of Chapman and Smith (1993), the general specifica-
tion of the Cox proportional hazard framework is used:
(A.1) h(t, X′b, a) = H(X′b) × H0(t, a),
where h(.) is the hazard function given the unemployment duration t;
H(.) is the relative hazard; H0(.) is the baseline hazard; X is a matrix of
explanatory variables; b is a vector of parameters associated with X,
and a is a parameter associated with baseline.
The function is made up of the proportional factor H, which repre-
sents the observed heterogeneity effect, and H0, which captures base-
line hazard.  Since the chance of leaving unemployment often declines
with duration, the efficient estimator is based on the Weibull distribu-
tion.  The component parts of the Weibull form for Equation A.1 can be
written as follows:
H(X′b) = exp(b0 + X′b)
and
H0(t, a) = t(a–1),
so that Equation A.1 can be written as 
(A.2) h (t, X′b, a) = exp(b0 + X′b) × t(a–1).
This general formulation permits both duration dependence and
observed heterogeneity.  If the value of parameter a is constrained to
equal 1, no duration dependence is allowed.  On the other hand, values
of less than 1 mean there is negative duration dependence. 
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Probit regression models for predicting the probability of long-
term unemployment are also estimated in this chapter.  For the probit,
the risk of unemployment is assumed to be distributed normally, and
the dependent variable is dichotomous.  The variable takes a value of 1
representing the event of long-term unemployment for those with 52 or
more consecutive weeks of unemployment, and 0 otherwise.  The pro-
bit model permits measurement of the strength of the relationship be-
tween the outcome and independent variables in an equation predicting
the probability of long-term unemployment. 
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Comments on Chapter 11
Jeffrey Smith
University of Maryland
This chapter presents two separate analyses.  The first considers the
predictability of long-term unemployment, or its close cousin, exhaus-
tion of unemployment insurance (UI/EI) benefits.1 The second presents
some basic estimates of the impact of particular employment and train-
ing services on the duration of unemployment, with the impacts vary-
ing both by type of service and by when the services begin in the course
of the UI/EI spell.  I consider each analysis in turn.
In thinking about predicting long-term unemployment, it is useful
to step back and ask an important but sometimes neglected question:
why bother?  There are two possible reasons.  The first is that we might
want to allocate some treatment based on predicted probabilities of be-
ing long-term unemployed for equity reasons.  That is, we may have a
limited budget for providing employment and training services to the
unemployed, and so we may want to concentrate them on the worse off
among the unemployed, where we equate worse off with having a long
expected duration of unemployment.  Although Berger, Black, and
Smith (2000) show that this equation is not as obvious as it might seem,
it is surely not unreasonable.  Once we decide to focus services on
those likely to become long-term unemployed, we would like to find a
model that does a good job of sorting persons by expected duration;
that is, a model that effectively predicts (out of sample!) long-term un-
employment.  
The model presented by Wong, Hensen, and Roy appears to do rea-
sonably well at predicting long-term unemployment (within sample, in
this case).  In future work, it would be nice to go further—in particular,
to compare the specification employed here with the specifications used
in the various profiling models in the Worker Profiling and Reemploy-
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ment System (WPRS) for UI recipients in the United States.  These
range from the very spare specification with only a small handful of
variables utilized in the Maryland model to the vast armada of covari-
ates employed in the Kentucky model (see Berger et al. 1997).  There
are also intermediate models such as those of Pennsylvania and Wash-
ington.  
Three related questions are important here.  First, how well do
these models perform in the Canadian context?  Second, can evidence
on their relative performance based on U.S. data be generalized to the
Canadian context?  Third, what variables represent the most important
predictors of unemployment duration in the Canadian context?  The
second question indicates the extent to which Canada can rely on U.S.
research on predictive models.  The third question holds great practical
importance, as including additional covariates can substantially in-
crease the cost (if additional data sets must be employed) and complex-
ity of a predictive model.
The second reason for basing service allocation on the predicted
probability of long-term unemployment or some close analogue such as
UI/EI benefit exhaustion is efficiency.  We might imagine that the im-
pact of employment and training services, whether required as in the
U.S. WPRS, or optional as in the current Canadian policy environment,
varies with the probability of long-term unemployment.  Assuming that
the cost of providing the services is roughly constant across persons, ef-
ficiency dictates assigning the services to those with the largest im-
pacts.  In general, the presumption is that the impact of employment
and training services will be larger for persons with a high probability
of long-term unemployment, although the evidence for this presump-
tion is mixed at best.  On this point see, e.g., Black et al. (2001) and
O’Leary, Decker, and Wandner in this volume (p. 161).
When efficiency is the aim, the model predicting long-term unem-
ployment has both a different justification and a different goal.  It
should now seek to do the best job possible of distinguishing persons
who will and will not have a large impact from whatever services are to
be provided conditional on the predicted probability.  This is not quite
the same thing as simply doing as well as possible at predicting long-
term unemployment.  For example, if subgroups among the long-term
unemployed have low mean impacts of service, then the model should
exclude them from services.  The present chapter does not address the
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conceptual and practical distinctions between the two motivations for
predicting long-term unemployment; it would be useful to do so in fu-
ture work.
Turn now to the authors’ analysis of the impacts of reemployment
services on the duration of UI/EI claims, conditional on type of em-
ployment and training service received and on when in the spell the ser-
vice is received.  This analysis addresses the right questions—what are
the impacts of different services that might be provided to the unem-
ployed, and when is the optimal point in a spell to provide a given ser-
vice.  The first of these two questions relates to the discussion of the
Service Outcomes and Measurement System and other profiling meth-
ods described in Chapter 10.  For efficiency reasons, we want to assign
unemployed persons to those services that will benefit them the most.
The second question is also an important one, and one that has received
relatively little study.  It is a question that has implicitly been answered
in different ways by different programs.  On the one hand, the WPRS
system in the United States implicitly assumes that early service provi-
sion is best.  On the other hand, the service allocation scheme embod-
ied in the new Workforce Investment Act program in the United States
assumes that expensive services should be deferred until inexpensive
ones have been tried.  Despite this variation in practice, I am not aware
of much evidence on this question in the literature.  More evidence,
such as that provided here, is of great use.
At the same time, while the chapter asks the right questions, it is
difficult to evaluate the quality of the answers.  The text omits impor-
tant aspects of the econometric strategy used to identify the impacts of
training, both in terms of broad concepts and specific details.  A long
literature, including papers such as LaLonde (1986), Heckman and
Hotz (1989), Heckman, LaLonde, and Smith (1999), and Smith and
Todd (forthcoming), documents the importance of the choice of non-
experimental evaluation strategy.  While the audience for this book is a
nontechnical one, it remains very important to convey the gist of the
econometric strategy so that readers familiar with the econometric
evaluation literature can judge the likely extent and source of bias in
the impact estimates.
The reader should also keep in mind that impacts on UI/EI benefit
receipt represent only one component of a complete social cost/benefit
analysis.  Providing employment and training programs to the unem-
ployed has a number of effects.  Some effects are distributional.  For
example, employed persons paying payroll taxes benefit if the training
reduces the amount of benefits paid by an amount that exceeds the di-
rect cost of training.  This reduction in benefits comes at the expense of
the unemployed persons who would otherwise have received them.
Other effects of the program may relate to efficiency, as when the pro-
gram allows efficient training to occur that would otherwise not have
occurred due to credit constraints.  These aspects of the social cost/ben-
efit calculation need to be carefully distinguished.  In particular, all
costs, including the direct costs of training and the net effects of the
training programs on the efficiency costs associated with the distor-
tionary taxes used to fund the UI program, should be taken into account
in the analysis. 
It is also important to keep in mind that there may be general equi-
librium effects associated with these programs.  For example, such ef-
fects could result from skill price changes resulting from increases in
the supply of skilled labor due to the training being provided.  Partial
equilibrium analyses such as that presented in this chapter will not cap-
ture these effects.  Indeed, the impact estimates provided by a partial
equilibrium analysis may be biased in the presence of general equilibri-
um effects, which may cause the experiences of comparison group
members to differ from what they would have been in the absence of
the program.
Note
1. A few years ago, Canada took the bold step of changing the name of unemploy-
ment insurance (UI) to employment insurance (EI).  To avoid confusion, in these
comments I will refer to the program as either unemployment insurance or UI/EI.
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